We present an exact solution for a cluster growth model, describing chainlike histories with ordered bond measure and external constraint connected to maximum (1 g/cm3) densities.
The clusterization process is one of the most complex and fundamental problems of disordered systems, and as such it continuously attracts interest in a large spectrum of fields such as statistical physics, nucleus and atoms [1] , molecular physics [2] , astrophysics [3] , solid state physics [4] including metallic systems [5] , insulators [6] , and amorphous systems [7] . The thermodynamic behavior of a disordered system is determined by the fact that its constituent elements are isolated from one another or they form groups of neighbors, called clusters. Systems where the clusterization processes are dominant are governed by the size of the clusters. Much attention has been given to cases where the cluster size is comparable with the lattice size, and the formation of an infinite cluster in the system is imminent, leading to percolation. However, less attention has been given to understanding the processes which generate carbon [8] , spin [9] ,or hard dipolar sphere [10] clusters containing only few components and their physical properties. This is the focus of our study.
The intensive study of carbon clusters [8] was motivated by its importance in various fields such as fullerenes aggregation from gas phase [11] , astrophysics [3] , and combustion processes [8] . The '2C/'3C isotope scrambling measurements [12] show that the carbon cluster grown in gas phase initiates from an atomic carbon level from where the fullerene formation begins [2, 11] . Un- der the conditions of temperatures below [13] 4000 K-0.34 eV, carbon gas density under -10 3 g/cm3 and no carrier or buffer gas present [14] ,chainlike structures were measured [15 -18] up to a number of elements, nine, and an average cluster size [19 -22] around three. The chain formations are also confirmed by molecular dynamics [7] , where the calculated average coordination number is 2 at low densities. For our purpose, it is important to emphasize that the interparticle potential is of short-range type [23] , and the equilibrium bond breaking energy [7, 15] is -3 eV && k~T, i.e. , the clusters are growing in shortrange conditions [24] . They are chemically stable up to -9 atoms [8, 13] which are mobile within a cluster and the bonds will attain -1.3 A. , the interatomic equilibrium distance. Similar clusters were also detected in the circumstellar absorption spectrum of the ICR + 10216 carbon star [3] and shown [7] to exist in liquid carbon at low
(1 g/cm3) densities.
Similar clusters also appear in spin systems, e. g., in insulating (Eu"Sr~")S at [9] x && 0.13 (the percolation threshold).
The spins of the Eu ions will form few component clusters [6] . The spin-spin interaction is of a superexchange type, vanishing after the sixth neighboring distance [25] . Therefore, in this disordered spin system, similar to the previous carbon gas case, the clusterization process is governed firstly by short-range conditions [24] and secondly by the thermal excitation acting as an external bond breaking process. Studies of the liquid-gas transition [26] in systems of hard dipolar spheres [10] , with application in ferrofluids [27] , phase transitions [26] also show similar clusterization effects at high T and low density, governed by the same short-range conditions and an external bond cutting energy [10, 28] . It is evident that the short-range conditions are generic to all disordered systems, in which few component chainlike clusters are dominant.
That is, the clusterization process must be governed by a unique statistical process, independent of the system in which it occurs.
The existence of a generic cluster law, for given conditions, can also be reflected at a mathematical level. We define the cluster growth problem in a standard manner: A history is a sequence h = (s;) of M space positions of some elements 2 = {E;), i~M -1, where h is a connected set, called cluster of mass M. The set H(CM) has various possible histories with a property H that leads to the cluster CM. If q is an external constraint, connected to the clusterization process, our task is to find for the well-defined and fixed (H, ri) conditions the probability p(CM, g) that satisfies 1 g~p(Cst, g) = Lt gH&p"~p (h, g), thus explaining the presence of the CM clusters within the system. The calculation of p(CM, rl), within the frame of (H, g), is normally handled by numerical simulations starting from a relatively low [29] [30] form P0(r) = exp( -n), where n = (4/3)em, r '-. The probability that an element does exist in a spherical shell [30] between (r, r + dr) is dP(r) = n, » = 3udr/r Thus, the probability that a given element has its nearest neighbor between r and r + dr is P1(r)dr = P0(r)dP(r) = 3u(dr/r)exp( -u).
This is the history probability for one element, which integrated (because of g) up to m~will
give p(CM=1, il) = exp( -a'), a' = a(r = m~). The history probability for fixed M is given as [19] , sputtering [20] with Ar+ or Cs+, and laser evaporation [21, 22] . The differences in electron affinities [8, 16] [10] is presented in Fig. 3 , as a function of the concentration p. The MC data fitted in Fig. 3 are specific for chainlike clusters, deduced in the short-range regime [34] , at fixed high temperature.
In conclusion, we have presented the first exact solution for a cluster growth model, describing chainlike histories, demonstrating the feasibility of a generic cluster law on a large spectrum of physical systems. 
